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ON THE TRANSFORMATIONS OF THE RED MITES. 1 

BY PROF. C. V. RILEY. 

The Locust Mite (Trombidium locustarum Riley). — One of the 
most interesting as well as one of the most important of our 
locust enemies is what we may popularly call the Locust Mite. 
It forms a true link between those articulates which prey on the 
eggs and those which prey on the locusts, since it combines both 
traits. Referred to in previous writings under the name of the 
silky mite, its natural history was first fully made out by the writer 
during the past summer. It differs so much in infancy and 
maturity that it has been referred to distinct genera, and was 
always known under two different names. During either period 
it proves a bitter enemy to the locust. In the mature form it 
lives in the ground, feeding upon all sorts of soft animal and 
decomposing vegetable matter. When the locust fills the ground 
with its eggs this mite flourishes upon the abundance of food 
which these afford, sometimes teeming to such an extent as to 
give the ground a scarlet hue. How numerous and how benefi- 
cial to man as a locust-egg destroyer this mite may be, is well 
illustrated by the statements in the Appendix. 2 In spring the 
female lays between 300 and 400 minute spherical, orange- 
red eggs in the ground. (Fig. la.) From these eggs in due 
time there hatch little orange mites (Fig. lb), which differ 
from the parent in having but six legs. This six-legged form 
belongs to Latreille's genus Astoma, erected when naturalists had 
no suspicion that it was purely a larval form. The specific name 

1 Extracted from advance copy for the First Annual Report of the U. S. Entomo- 
logical Commission. 

2 These details are here omitted. 
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locustarum was first proposed for it by B. D. Walsh, 1 but Dr. Le 
Baron afterwards gave it the name of Atoma gryllariaf in con- 
nection with a detailed description. 

Active when they first hatch and impelled by instinct, these 




Fig. I. — Trombidium locustarum : — a, female with her batch of eggs (after 
Emerton); b, newly hatched larva — natural size indicated by the dot within the cir- 
cle ; c, egg; d, e, vacated egg-shells (after Riley). 

little six-legged specks crawl upon the locusts and fasten to 
them, mostly at the base of the wings or along their principal 
veins, just as a tick fastens to a dog, or a sheep, or to man. Thus 
attached to their victim they suck its juices and swell until the 
legs become invisible. It is in this condition (Fig. 2d) that they 




stilts 



Fig. 2. — Trombiduim locustarum : — a, mature larva when about to leave the wing 
of a locust; b, pupa ; c, male adult when just from the pupa ; d, female — the natural 
sizes indicated to the right ; e, palpal claw and thumb ; f. pedal claws ; g, one of the 
barbed hairs ; h, the striations on the larval skin, (d, after Emerton.) 

1 Practical Entomologist, I, p. 126. 

2 Le Baron's Second Illinois Ent. Report., 1872, p. 156. The author employs the 
term Atoma, which, though at first employed by Latreille, is corrected to Astoma 
in his Genera Crustaceorum et Insectorum, I, p. 162 (1806). 
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are most often noticed, presenting to the ordinary observer the 
appearance of a bright red oblong-ovoid body growing from the 
wing. They are so firmly attached by the mouth, so immovable, 
and with the legs so short and hidden, that persons unfamiliar 
with their true nature might easily mistake them for some natural 
growth or excrescence. That they are often so numerous as to 
weaken and kill their victim, reports clearly prove. 

In due time these swollen bodies let go their hold and drop to 
the ground where, clumsily and with difficulty, they crawl under 
the first shelter afforded by some bit of loose earth, or a stone. 
Here they remain quiet for two or three weeks, gradually swell- 
ing and changing form. During this change the pupa state is 
assumed, but not by shedding any skin as do true insects in going 
through their transformations. New legs, feelers and mouth- 
parts form under the old skin, which, with its now useless legs, 
distends so as barely to cover the new parts, which are all 
appressed to the body very much as in the pupa of a beetle. 
(Fig. 2i>.) Finally both the distended larval skin and the new one 
that incases the pupa burst, and release a creature quite different 
from the former Astoma — in fact, none other than the 8-legged 
Trombidium. (Fig. 2c.) We thus see that from the time this mite 
hatches, through all its growth and changes, but one molt takes 
place. The mature form passes the winter in the ground, and is 
active whenever the temperature is a few degrees above freezing 
point. 

Only two species of the genus Trombidium have been described 
in America, viz: scabrum Say, and sericeum Say. 1 The descrip- 
tions in both cases are brief, and lacking in structural details and 
in measurements. The locust mite under consideration has been 
hitherto referred to sericeum, but the characteristic polished anal 
plate precludes the reference, and we define it under the name of 
locustarum. Since the time when it was established by Fabricius, 
evidently on the characters of the European T. holosericum, the 
genus Trombidium has been greatly modified by different authors. 
The species have been variously arranged according to relative 
length of legs, position of eyes, divisions of the body, etc. As 
restricted at present, the genus is thus characterized. Abdomen 
swollen, especially in front where it is broadest ; cephalo-thorax 
small and narrow, with two eyes, superior and barely raised; 

1 Journ. Ac. Nat. Sc. Phil. II, 1 82 1, p. 70. 
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legs 7-jointed, palpate, with two minute terminal hooks, the front 
pair longest; the two front pair widely separated from the two hind 
pair; mandibles unguiculate; palpi large, free, the penultimate 
joint strongly ungulate, and the terminal joint forming a movable 
thumb upon it. Larva 6-legged, parasitic; denned under the gen- 
eric names Astoma, Leptus, Lepostomus and Ocypete. Many species 
have been described in Europe, but the one in question differs 
from all of them as given by Gervais. 1 

Trombidium locustarum Riley. — Egg, 0.12 mm. in diameter, 
spherical, full of granulations, pale orange-red in color, becoming 
more pointed at one end before hatching (Fig. id), the shell split- 
ting across and the severed sides rolling toward each other 
when vacated (Fig. \e). 

Larva. — When newly hatched, pale orange-red, 0.14 mm. long, 
ovoid, the body with but three transverse sutures, one anteriorly, 
one between first and second, and another between second and 
third pair of legs; dorsum with several transverse rows of about 
six piliferous points; head somewhat narrowed, showing four 
minute swellings, each giving rise to a rather long hair; mouth- 
parts small and indistinct, with a dusky, granular spot at their base; 
legs 6-jointed, inclusive of fixed coxal piece, the third joint 
longest, hind pair somewhat longer than the others; all tipped 
with two well developed claws, those on front pair the longest; 
what appears to be a rudimentary sub-cutaneous fourth pair; no 
anal seta;. 

Full grozvn larva. — 1.6 mm. long, with the whole body greatly 
distended and elongated, the elongation being principally from 
the posterior dorsal portion so as to bring to view four hairs at 
the end; body showing two principal transverse constrictions, one 
about the middle, the other above it, while the whole surface is 
finely andtransversely striate. 

Pupa. — 17 mm. long, one-half as broad. Either pale yellow or 
orange-red, polished, swollen and rounded anteriorly, more taper- 
ing posteriorly, the dorsum well arched; two transverse impres- 
sions, at first noticeable but subsequently obliterated; palpi and 
legs formed under the larval skin, their ends finally projecting 
from it and more or less free ; traces of the shriveled larval legs 
widely separated. 

Adidt. — When first from pupa the color is orange-red, with a 
distinct transverse constriction about the middle, and a deep trans- 
verse impression in the broad fore part. The species is character- 
ized by the palpal claw consisting of one large hook, with a 
second smaller one originating from its middle, and three stout 
spines from near its base, and by the thumb being of uniform 
diameter, armed with rather long hairs terminally, and reaching 

1 Suites k Buffon. Apteres, 1844. 
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to or very little beyond its tip; also by a sunken polished plate at 
the end of the body dorsally; the plate but sparsely covered with 
hairs, elongate, square in front and broadening behind. The legs 
have the terminal hooks very short and blunt, the front pair is 
longest, the second shortest. Hairs of body barbed, slightly 
curved and attenuated. The scissor-like mandibles are faintly 
toothed within. With age the color intensifies to scarlet, but 
the legs, palpi and ventral surface are always more pale and sil- 
very than the superior part of the body. The male is smaller than 
the female, has more intense color, relatively somewhat longer 
legs, wih the body more pointed behind and more deeply con- 
stricted; the anal plate more narrow; ventrally his body is more 
distinctly constricted toward tip, and more deeply impressed 
longitudinally; also with the genital impression more distinct. 
His body becomes more creased and impressed with age, while 
that of the female becomes broader and more smooth and swollen. 
Average length of female when full grown about 3 mm.; male 
about 2 mm. 

Widespread. We have it from Manitoba, Texas, various 
eastern States and from California. 

In each of the two egg-masses we have examined, the number 
ranged between 300 and 400, the mass being irregularly globose, 
and the eggs but loosely adhering to each other. We have not 
been able to ascertain the exact length of time required for the 
full development of the larva after attachment, but it is brief and 
seldom exceeds a fortnight, while the final transformation after 
detachment occupies but three or four days. Though the motion 
of the swollen and detached larva is slow, the legs move about 
with considerable rapidity, yet in the gradual change to pupa 
they shrink and are partially drawn in. Since De Geer's time it 
has been known that some of the octopod mites are hexapods in 
their early life, and there can be no doubt but that all the Tront\ 
bididtz have hexapod larva?. In addition to the locust mite above 
described, we have found another larval form attacking the mature 
C. spretus. It is at once distinguished from the larva of locustarum 
by the more prominent head, by the longer, more slender legs 
which are 7-jointed, the joints increasing in length to the penul- 
timate which is longest, and by the hairs, whether on the body, 
legs or palpi, being long, tapering and barbed. It is possibly the 
larva of a large species which we have called Trombidium gigan- 
teum, distinguished by the following characters: 

Trombidium giganteum Riley. — Adult 8 mm. to 9 mm. long; 
pyriform, somewhat flattened; no pronounced constrictions, but 
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Fig- 3- — 
Trombidkim 
gigantewn; a, 
pedalclaws;^, 
labial claw 
and thumb. 




various dorsal irregularities, usually about five pairs of circular 
depressions connected by transverse ones on anterior 
two-thirds, and a triangular series posteriorly. Barbed 
hairs, long and tapering, but very dense and even. 
Color deep scarlet, the legs concolorous ; eyes dark. 
Characterized by the penultimate palpal joint forming 
a single claw with a prominent notch, while the ter- 
minal thumb is large, extending one-third its length 
beyond the claw, clavate and with the inner side of its 
broad end flattened; the claw as well as the thumb 
having sparse hairs; terminal joint of legs squarely 
docked, with the claws reaching but little beyond the 
side. 

Living in the ground. Nine specimens examined. 
We have also reared to the perfect state the 
well-known Astoma parasite that attacks the com- 
mon house-fly (Musca domesticd) in this country. 

The larva (Fig. 4) has the same mode of trans- 
formation as T. locustarum, but is much more ac- 
tive after detachment, while the gradual shrinking 
and withdrawal of the larval legs during the 
transformation to pupa is much more easily ob- 
Fig. 4.— Larva served. The species is distinguishedfrom T. locus- 

of Trombidium . ■ , r ., . . 

muscarum. tarum by the following characters: 

Trombidium muscarum Riley. — Lama distinguished from that 
of T. locustarum by the greater relative length of 
legs, and by the hairs on the body being much 
longer and more conspicuous ; also by the more 
distinct transverse sutures, of which there are 
four. Transverse striations noticeable soon after 
attachment. Full grown larva also more active. 
Pupa. — More rounded behind. 
Adult. — Average length 1.2 mm.; color bright 
thumb; b, pedal and pale scarlet; legs very pale and with the 
claws ; <r, barbed tu- terminal joint fusiform and the claws much 
berculous hair. longer than in T. locustarum, and more nearly as 

found in the larva; body rounded, very little narrower behind, 
with no impressions or other marks. Barbed hairs of body 
sparse, short, blunt and tuberculous, giving a beautifully sprang- 
led appearance under the microscope. Genital depression circu- 
lar; penultimate palpal joint ending in two small, equal, blunt 
claws, the thumb being very small, tuberculous, and not reaching 
its tip. No marked sexual differences. 
Many specimens examined. 
The mode of growth of these mites may be more clearly illus- 




Fig-5 
ium muscarum; a, 
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trated by a brief reference to a common red water mite (Hy- 
drachna belostomce Riley) which we have studied. The mites of 
the typical genus Hydrachna are, in reality, the aquatic repre- 
sentatives of Trombidinm, and have a precisely similar mode of 
development. We have not had the eggs, but in Europe they are 
known to be laid in spring, in holes in soft-stemmed aquatic 
plants. 

The young larva (Fig. 6b) like that of Trombidinm, is pale red, 
hexapodous, and with the legs 6-jointed, including the coxal 
joint. It has the mouth-parts retracted, and is characterized by 
two dark eye-spots anteriorly, and by the swollen second joint of 




Fig. 6. — Hydrachna belostomce; b, newly hatched larva ; a, larva soon after becom- 
ing fixed ; c, mature larva with pupa forming within ; d, adult ; e, its pedal claws ; 
f, palpal claws of larva. 

the palpi showing at each anterior corner. Moving about in the 
water these young larvae fasten, often in very large numbers, to 
different aquatic insects. Water bugs of the family Belostomidaa 
are particularly subject to attack, and especially Zaitha fluminea 
(Say 1 ), upon a single specimen of which we have sometimes 
counted over 500. They are able to fasten to the bug by means 
of several sharp hooks at the end of the palpi. Once fixed, the 
head and mouth parts stretch until they become separated by a 
neck from the main body, the transparent skin of which rapidly 
swells and elongates so as to form a bag with the more solid, 
dark-red parts visible anteriorly. (Fig. 6a.) The maxillae pene- 
trate and extend beneath the chitinous covering of the host, until 
they form a long pointed thread. The legs curl up, become use- 
less, and are more or less withdrawn, and the larva gradually 
passes to the pupa state within this bag, which becomes more and 
more swollen and rounded posteriorly, and finally bursts to 
release the adult mite. This bag-like larva was looked upon as 

1 Perthostoma aurantiacci , Leidy. 
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an egg by many old authors, and was made the- type of the genus 
Achlysia by Audouin. 

The adult swims actively about in the water, but before attain- 
ing maturity fixes to some plant and undergoes another molt 
without material change of form. 

Hydrachna belostomce Riley. — Larva. Hexapodous. Elliptic- 
ovoid. Pale red, with two dusky eye-spots. Legs 6-jointed including 
coxse; terminal joint longest; claws very small. Surface closely 
and evenly studded with minute points. Palpi drawn beneath the 
head with the second joint greatly swollen, and showing like an 
eye at each anterior side of the body; the three terminal joints 
indistinctly separated and each armed with a sharp hook. Be- 
coming elongate and more or less pyriform, with a distinct neck 
when fixed. Papa formed within the bag-like body of larva. 
Adult — Average length when first from pupa 1.5 mm.; globular; 
color dark blood brown; body smooth; legs with but few hairs, 
terminal joint truncate and with two very minute claws; pal- 
pal claws very small and the thumb no longer. 
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THE HOME OF THE HARPY-EAGLE. 

BY FELIX L. OSWALD, M.D. 

NOT far from the old military road which unites the Mexican 
seaport of Tehuantepec with the cities of the table-land, there 
stands an ancient Spanish fort, El Fortin de Tarija, which is now 
used as a storehouse by the proprietors of a neighboring copper- 
mine, while one of the larger outbuildings has been converted into 
a tavern, where the stage coach stops for dinner. Posada de dos 
mares, Hotel of the two seas, seems rather a strange name for a 
posada situated in the heart of the Sierras, and at an elevation of 
at least twelve thousand feet above the level of any sea, but if the 
traveler deigns to alight and share the table d'hote of the humble 
posadero he may convince himself that the name is not so very 
inappropriate after all. 

"Forty minutes time before the coach starts Senor," my host 

will observe after dinner, "and if you never passed here before, 

perhaps you would like me to accompany you to the Fort 

and show you the alta vista, the grand view, from the parapet." 

" Grand view? is there anything exceptionally grand about it?" 

" Yes, sir, it is the grandest view in America, for you can see 



